Spiro compounds 7,11-diaryl-2,4-diazaspiro [5, 5] undecane-1,3,5,9-tetraones 3a-d were prepared by carrying out reactions between diarylideneacetones, (ArCH=CH) 2 C=O, 2a-d [Ar= 2-CH 3 C 6 H 4 , 4-CH 3 C 6 H 4 , 4-(CH 3 ) 2 NC 6 H 4 and 4-HOC 6 H 4 respectively] and barbituric acid (1a) under refluxing condition in aqueous ethanol medium without using any catalyst. Under similar conditions the corresponding 7,11-diaryl-3-thioxo-2,4-diazaspiro [5, 5] undecane-1,5,9-triones 3e-g were synthesized from the reactions of diarylideneacetones 2a, 2d and 2e [Ar= 4-ClC 6 H 4 ] with 2-thiobarbituric acid (1b). The structures of the spiro compounds were established with the help of their UV, IR, 1 H NMR,
Introduction
A voluminous literature 1, 2 has grown up in the field of synthesis and pharmaceutical activity of barbiturates and thiobarbiturates over the period of more than a century. Due to presence of an active methylene group at the 5-position reports on the 5-substituted barbituric acid and thiobarbituric acid derivatives are much more numerous than those on other barbiturates. A large number of reports [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] are available on the reactions of barbituric acid and thiobarbituric acid with carbonyl compounds-aldehydes, ketones and esters; and on the pharmaceutical activity of the products obtained. In almost all these cases active methylene group at the 5-position was involved in causing the reaction. An updated literature survey shows that little work 3, 6, 7 has been done on reactions of ,-unsaturated carbonyl systems with 1a and 1b.
With this background, we focused our work on the reaction of diarylideneacetones with 1a and 1b with a view to synthesizing potential medicinal compounds. In continuation to our previous works [16] [17] [18] [19] [20] , we selected a number of 1,5-diaryl-1,4-pentadien-3-ones 21 (2a-e) for reaction with barbituric acid (1a) and thiobarbituric acid (1b) (Scheme-1). We would like to report herein the synthesis of hitherto unknown compounds 3a-g and their characterization with the help of their UV, IR, NMR ( 1 H and 13 C), MS and elemental analyses.
Experimental
The 1 H and 13 C NMR spectra were recorded on a Bruker 400 MHz instrument. High resolution mass spectra were recorded at the Graduate School of Sciences, Kyushu University, Fukuoka, Japan. Melting points were determined in open ended capillary tubes and were uncorrected. All 1 H and 13 C NMR spectra were recorded in d 6 DMSO. IR spectra were run as KBr pellets on a SHIMADZU IR-470 spectrophotometer. UV spectra were run by using methanol SHIMADZU UV-160A spectrophotometer.
1,5-Diaryl-1,4-pentadien-3-ones 2a-e were prepared primarily by following the literature method 22 with modifications wherever necessary 21 . The reactions described in the present paper were carried out following a general procedure.
General Procedure. A mixture of 1,5-diaryl-1,4-pentadien-3-ones (0.005 mol) and barbituric acid/2-thiobarbituric acid (0.005 mol) were dissolved in rectified spirit (25 ml) 
Results and Discussion
Compounds 3a-g showed all expected  max values in their UV spectra (see Experimental section) in the range of 213-277 and 284-293 nm due to * and n* transitions as reported 2, 7, 16 previously. The IR data (see Experimental) of these compounds showed sharp and broad bands in the range ( max ) 3175-3400 cm -1 for the N-H groups. The compounds 3d and 3f in addition gave broad bands in the same range due to O-H stretching. All other typical absorptions for 3a-g correspond well to expected  max values. 2, 7, 16 In their 1 H NMR spectra (Table 1) Although axial protons are shielded than equatorial protons the axial protons at positions 7, 8, 10 and 11 are considerably deshielded and appeared at  3.19-4.61. The equatorial protons at positions 8 and 10 resonated at higher field (2.35-2.53) than the axial protons of these positions. This may be explained by the proximity of the axial protons at 7, 8, 10 and 11 positions to the aromatic rings present at positions 7 and 11. The anisotropic effect of C=O on H eq at C-8 and C-10 is also responsible for diamagnetic shift of these protons.
The structures of the compounds 3a-g were further confirmed by their 13 C NMR spectra ( Table 2 ). The chemical shift values are in good agreement with those of reported earlier 16 for similar compounds. In the compounds 3a-d, chemical shifts of carbonyl carbons at C-3 were found to be at  148.75-150.73 and are relatively less deshielded due to the resonance of amide functional group. In the compounds 3e-g, the chemical shifts of thioxo carbon at C-3 were found to be at  176.79-177.53. From the above values it is clear that the replacement of a carbonyl group by a thiocarbonyl group results in a In the compounds 3a-g, the  values of C-8 and C-10 showed peak at 44.05-48.76. For the compounds 3a and 3e the values were in the range of  44.05-44.38. The shielding of these carbons was due to electron releasing effects of methyl at ortho-position of the aryl rings. The chemical shift values of C-8 and C-10 ( 44.05-48.76) of compounds 3a-g, were slightly lower than those of C-7 and C-11 ( 42.43-43.96 ). This is due to the electron-withdrawing effect of C=O group which is present next to them. The 13 C shifts of carbons of aromatic rings are assigned on the basis of the correlation chart of 13 C NMR spectral data available in the literature 19 . The spiro carbon C-6 of the compounds 3a-g showed chemical shift values at  56.45-59.96 which are similar to the literature values 23 . The value for chloro-carbon in the aromatic ring for the compound 3g was observed at  133.18.
The high resolution mass spectra of the compounds 3a-g showed peaks for their respective molecular ions (M + ) at m/z 390. Cl, 3:1) was observed in the molecular mass of 3g. In 3g the peak for M + was 447.14 (19%) and that for M + +2 was 449.12 (7%). From the fragmentation pattern in these spectra it is observed that most of the prominent peaks were formed due to loss of CO, CONH/CSNH, substituted phenyl, tropylium, styryl, methyl, and keten fragments. This is in conformity with the mass spectral fragmentation pattern of those as reported before for 7,11-diphenyl-2,4-diazaspiro [5, 5] undecane-1,3,5,9-tetraones. 3, 7, 16 The 1 H NMR spectral data of the compounds 3a-g clearly point to a rigid diarylcyclohexanone ring in which the two aryl groups adopt equatorial positions showing that they are cis-oriented. The difference between the stereochemical environments between the two amido groups in the pyrimidine structure is reflected both in their 1 H and 13 C NMR spectra 3, 7, 16 where the chemical shifts of the NH protons and the carbonyl carbons were found to be different. This can be understood by a rectangular placement of the ureide ring and the cyclohexanone ring due to the cis-arrangement of the two substituted aromatic rings. We, however, could not isolate any trans-isomer of any of the aforementioned spiro compounds.
The formation of these spiro compounds may be explained by an initial adduct (A) (Scheme-2) undergoing subsequent cyclization leading to the compounds 3a-g. 
